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ROOST TREES USED BY PILEATED WOODPECKERS IN 
NORTHEASTERN OREGON 

EVELYN L. BULL, USDA Forest Service, Pacific Northwest Research Station, 1401 Gekeler Lane, La Grande, OR 97850 
RICHARD S. HOLTHAUSEN, USDA Forest Service, Pacific Northwest Region, P.O. Box 3623, Portland, OR 97208 
MARK G. HENJUM, Oregon Department of Fish and Wildlife, 107 20th Street, La Grande, OR 97850 

Abstract: We wanted to identify the types of trees and habitat used by pileated woodpeckers (Dryocopus 
pileatus) for roosting, and to develop management guidelines to provide this habitat. Thus, we located 123 
roost trees used by 22 pileated woodpeckers and observed their roosting behavior in northeastern Oregon, 
1989-90. In all 443 instances, adult pileated woodpeckers roosted inside a cavity at night. The majority (62%) 
of the roosts were in grand fir (Abies grandis), both live and dead, that were extensively decayed by Indian 
paint fungus (Echinodontium tinctorium). The decay had created a hollow chamber inside the tree that 
averaged 4.3 m long (SE = 0.22) and 28 cm (0.29) wide where birds roosted. The majority of roosts occurred 
in old-growth stands of grand fir, with ?60% canopy closure and little or no logging activity. Trees used for 
roosting and for nesting differed. Roost trees usually were live grand fir, were smaller in diameter, had more 
holes, and occurred lower on the slope than did nest trees. Roost habitat should be provided within 243-ha 
management areas for pileated woodpeckers and should retain old-growth stands of grand fir, large-diameter 
grand fir infected with Indian paint fungus, and large-diameter dead ponderosa pine in old-growth stands 
on mid- to upper slopes. Management agencies also should use the formula we developed to determine the 
number of roost trees to retain within each pileated woodpecker management area. 

J. WILDL. MANAGE. 56(4):786-793 

The pileated woodpecker has been selected 
as a management indicator species for National 
Forests in the Pacific Northwest Region as part 
of the planning process in the National Forest 
Management Act. Because of its large size, the 
pileated woodpecker needs large, dead trees for 
nesting, and dead wood for foraging (Bull 1987). 
Large-diameter dead wood typically becomes 
scarce under intense forest management and 
declining rotation ages; therefore, the pileated 
woodpecker seems likely to be negatively af- 
fected by intensified timber management. To 
provide for future pileated woodpecker popu- 
lations, the National Forests established pileated 
woodpecker management areas in mature and 
old-growth stands. Because only certain areas 
will be managed for pileated woodpecker pop- 
ulations, those areas must contain the habitat 
components critical to their survival. 

Attributes of nest trees used by pileated wood- 
peckers are well documented (Hoyt 1957, Con- 
ner et al. 1975, McClelland 1977, Mellen 1987), 
but little is known about the trees used by pi- 
leateds when roosting at night and during in- 
clement weather. It has been assumed that char- 
acteristics of nest and roost trees are similar 
(McClelland 1977, Thomas et al. 1979, Bull 1987) 
because pileated woodpeckers have been ob- 
served roosting in their vacated nest cavities 
(Lawrence 1970, McClelland 1977, Kilham 1979, 
Bull 1987, Mellen 1987). Whether nest trees and 

roost trees are similar is critical because nest 
trees are important for rearing young, and roost 
trees are used all year. Thus, our objectives were 
to determine what trees were used for roosting 
by pileated woodpeckers throughout the year, 
ascertain if nest and roost trees have similar 
characteristics, and develop guidelines for land 
managers to provide appropriate roost trees for 
pileated woodpeckers within management ar- 
eas. 

We are grateful to H. D. Cooper, R. D. Dixon, 
J. E. Hohmann, and S. M. Lindstedt for their 
assistance with field work. Discussions with P. 
E. Aho, J. Barrett, A. D. Partridge, and C. A. 
Wellner were extremely helpful. One study area 
was on Boise Cascade Corporation land. Fund- 
ing was provided by the USDA Forest Service, 
Pacific Northwest Research Station, and the U.S. 
Forest Service, Pacific Northwest Region, Fish 
and Wildlife, and the Oregon Department of 
Fish and Wildlife Nongame Fund. 

STUDY AREA AND METHODS 

We radio-tagged 27 adult pileated wood- 
peckers in 1989 and 9 nestlings in 1990 in 5 
study areas. All study areas were in the Blue 
Mountains within 100 km of La Grande, Oregon 
(Union, Baker, and Umatilla counties). Each 
study area was 1,400-1,600 ha in size and be- 
tween 1,000 and 2,000 m in elevation. 

Mixed coniferous forests predominated in all 
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study areas, with scattered grasslands compris- 
ing 4-14% of each area. Forest stands were clas- 
sified into 3 types with a modified version of 
the plant series (ponderosa pine [Pinus ponder- 
osa] series, Douglas-fir [Pseudotsuga menziesii] 
series, and grand fir series) described by Johnson 
and Simon (1987). We classified stands as pon- 
derosa pine type if they contained predomi- 
nantly (>90% of trees) or exclusively ponderosa 
pine. Stands in the Douglas-fir type usually con- 
sisted of a mixture of ponderosa pine and Doug- 
las-fir. Stands in the grand fir type contained 
grand fir, Douglas-fir, western larch (Larix oc- 
cidentalis), and lodgepole pine (Pinus contor- 
ta). 

All the study areas had been logged in the 
past. We grouped stands into 3 classes of logging 
activity: (1) no logging or high-grade cuts; (2) 
clearcuts or shelterwood cuts; and (3) partial 
overstory removal. Stands in the latter group 
had 20-40% of their basal area removed within 
the last 20 years; these stands still had an un- 
even-aged distribution of trees but typically 
lacked large-diameter trees. The high-graded 
stands in category 1 had been logged 20-50 
years ago, and only the valuable, large-diame- 
ter, seral tree species (e.g., ponderosa pine and 
western larch) were harvested (also called eco- 
nomic selective harvest, Wellner 1978). These 
stands usually were fully stocked, and large- 
diameter trees, particularly grand fir, were com- 
mon. 

Stands of trees in the study areas were pre- 
dominantly uneven-aged, thereby making clas- 
sification into successional stages difficult. We 
classified stands as "young" if 90% of the trees 
were <30 cm in diameter at breast height (dbh). 
We considered stands "old growth" if they con- 
tained >10 trees/ha that were >50 cm dbh in 
the grand fir type, and >8 trees/ha >50 cm 
dbh in the ponderosa pine and Douglas-fir types. 
Old-growth stands were multilayered and had 

S60% canopy closure. Stands that contained trees 
>30 cm dbh, but did not have any trees >50 
cm dbh or did not have enough to qualify as 
old growth, were considered mature. 

We captured 22 adult pileated woodpeckers 
at their nests in June or July; 5 were captured 
in roosts from July to December. Each wood- 
pecker was equipped with an 11-g 2-stage trans- 
mitter attached with a backpack harness. We 
located each bird in a roost tree every 2 weeks 
either by following the bird to its roost, or by 
locating the bird after dark and marking the 

tree. Roosts were located from June 1989 to 
March 1990, or until the bird died or the trans- 
mitter failed. All transmitters but 2 were re- 
moved after March. 

Nine juveniles were equipped with a 2-g 
transmitter glued onto the feathers of their backs 
0-5 days before they left the nest. We located 
juveniles in the evening once a week, 2-5 weeks 
after fledging to ascertain if they were roosting 
in cavities. 

We returned to roost trees during the day and 
recorded tree species and condition (live or dead); 
tree dbh and height; top condition (intact, forked, 
broken); evidence of an injury to the tree (e.g., 
lightning strike, scarring, frost crack, new cen- 
tral leader where an old one died, forked top); 
presence of conks (sporophores); and number, 
height, and exposure of holes. In a 0.4-ha cir- 
cular plot immediately surrounding the roost 
tree, we characterized the landform (upper third 
of slope, middle third of slope, and lower third 
of slope); forest type; successional stage; logging 
activity; and canopy closure. Canopy closure 
was measured with a spherical densiometer 
(Strickler 1959). Four readings were taken in 
cardinal directions 3 m away from the base of 
each roost tree and averaged to determine a 
canopy closure reading. 

Sixty roost trees were climbed to determine 
if the roost cavities had been excavated, or if 
they were hollow chambers caused by decay. 
We recorded inside diameter and depth of the 
chamber, outside diameter of the tree, sill width 
(thickness of shell surrounding the cavity), and 
entrance hole width and height for each roost 
cavity. 

Statistical Analyses 
We compared roost tree habitat with avail- 

able habitat within each of the 5 study areas 
with a Chi-square goodness-of-fit test (Conover 
1980). Available habitat was ascertained by 
mapping the forest type, successional stages, 
classes of logging activity, and canopy closure 
(<10%, 11-59%, and 

_60%) 
in each study area. 

We mapped each study area by extensively sur- 
veying stands, interpreting aerial photographs, 
using Burr's (1960) classification of forest types 
for 2 study areas, and using Landsat classifica- 
tion of canopy closure for 1 study area (Bull et 
al. 1988). We were unable to use Burr's classi- 
fication or Landsat for the other study areas 
because data were unavailable. We combined 
some categories for the analysis because of small 
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sample sizes. We compared grand fir with all 
other forest types, compared old growth with 
other successional stages, compared unlogged 
and high-graded stands with other logged stands, 
and compared canopy closures >60% with can- 
opy closures <60%. 

Nest trees were located within the 5 study 
areas in 1989 and 1990 with techniques de- 
scribed by Bull et al. (1990). Characteristics of 
nest trees were measured in the same manner 
as described for roost trees. We compared roost 
tree characteristics with nest tree characteristics 

using Chi-square analysis for categorical vari- 
ables and t-tests for continuous variables. Sig- 
nificance was defined as P < 0.05. 

RESULTS 
Roost Trees 

From June 1989 until March 1990, we found 
443 roost locations of 22 adult pileated wood- 
peckers (12 females and 10 males) representing 
123 different roost trees. An average of 7 roost 
trees were used by an individual bird over a 3- 
to 10-month period (range = 4-11). Some birds 
used the same roost for months while others 

changed every few weeks. The woodpeckers al- 
ways roosted in a cavity at night; we never found 
an adult roosting on the outside of a tree. Usually 
only 1 bird roosted in a particular tree at night, 
but on 4 occasions we found both members of 
a pair in the same tree, and on 1 occasion we 
found a male and a juvenile in the same tree. 
The 2 birds entered the same tree through dif- 
ferent holes, but they shared the same hollow 
chamber. 

Roost trees were typically large-diameter live 
or dead trees with a hollow interior. Of the 60 
roost trees climbed, 95% had a hollow interior 
created by decay rather than being excavated 
by the woodpeckers. The remaining 5% had 
excavated cavities. Forty-six percent of the roost 
trees were in live grand fir, 22% were in dead 
ponderosa pine, 15% were in dead grand fir, 
13% were in dead western larch, 3% were in 
live western larch, and 1% were in dead En- 
gelmann spruce (Picea engelmannii). Average 
dbh and height of roost trees were 71 cm and 
22 m, respectively (Table 1). 

Each roost tree had 1 to 16 entrance holes ( 
= 2.7) in the trunk that pileated woodpeckers 
had excavated to reach the hollow interior of 
the tree. Of 123 roost trees, 25 had only 1 en- 
trance hole, and the remainder had 2 or more 

Table 1. Characteristics of 123 roost trees and 36 nest trees 
used by pileated woodpeckers in northeastern Oregon, 1989- 
90. 

Roost tree Nest tree 

Variable a SE a SE 

Tree dbh (cm) 70.6a 0.4 80.0 0.8 
Tree height (m) 22.3 0.3 25.2 0.5 
Hole height (m) 12.2 0.1 13.2 0.4 
No. entrance holes 2.7b 0.1 2.1 0.2 

a Nest and roost tree means differed (t = 2.88, 158 df, P < 0.01); 
t-test. 

bNest and roost tree means differed (t = -2.01, 158 df, P < 0.05); 
t-test. 

holes. Of 17 trees with only 1 hole, and where 
we could determine the tree was hollow, 53% 
had a broken-off top, so the birds could enter 
or exit the tree either through the entrance hole 
or the top. Of 96 trees with 2 or more holes, 
only 25% had broken tops and were hollow to 
where the top had broken off. We could not 
determine if the top was hollow in the remain- 
ing 10 roost trees. 

The inside of the hollow chamber in the roost 
trees averaged 28 cm (SE = 0.29) in diameter 
and 4.3 m (SE = 0.22) in length. The shell of 
wood surrounding the chamber averaged 8 cm 
(SE = 0.15) thick, and the entrance hole aver- 
aged 11.3 cm (SE = 0.13) high and 8.5 cm (SE 
= 0.08) wide. The outside diameter of the tree 
at the roost hole entrance averaged 50 cm (SE 
= 0.46). 

Conks of Indian paint fungus were seen on 
92% of the roost trees in grand fir. Conks of this 
decay are perennial and are reliable indicators 
of the presence of advanced decay (Filip and 
Schmitt 1990). 

Of the live trees used as roosts, 80% had some 
type of injury above the roost hole. Of the trees 
with injuries, 39% had new leaders rising from 
an obvious dead or broken top, 34% had a def- 
inite abrupt jog in the trunk where a new leader 
had grown >20 years ago (based on approxi- 
mate number of branch whirls), 17% had a 
forked top, 15% had a dead top, and 2% had 
been hit by lightning. Sixty-seven percent had 
frost cracks or other basal injury. 

Roost Tree Habitat 
Roost trees were surrounded predominantly 

by old-growth stands of grand fir that had little 
or no logging. Eighty-eight percent of the roosts 
were in grand fir stands, 72% were in old-growth 
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Fig. 1. Percentage of roosts in live and dead trees used by pileated woodpeckers in northeastern Oregon, 1989-90. 

stands, 73% were in stands with ?60% canopy 
closure, and 82% were in stands that were un- 
logged or had been high-graded. 

The forest type and successional stage sur- 
rounding roost trees differed from random se- 
lection in all 5 study areas (forest type: x2 = 
16.56, 244.17, 10.86, 11.97, 30.99; successional 
stage: x2 = 77.98, 119.17, 17.26, 29.19, 96.86; 1 
df; all P < 0.01). Grand fir and old growth were 
used in higher proportions than expected. Log- 
ging activity differed between roosts and avail- 
able habitat in 3 of the study areas (x2 = 27.60, 
84.0, 18.44; 1 df; all P < 0.01); unlogged or 
high-graded stands were favored over those with 
partial overstory removals or shelterwood cuts. 
In the other 2 areas, so little logging activity 
had occurred that an analysis was not valid; all 
the roosts were in unlogged or high-graded 
stands. Canopy closure at roosts differed from 
random selection in 3 of the 5 study areas (x2 
= 6.98, 13.85, 12.85; 1 df; all P < 0.01); denser 
canopy closures were favored. The mean can- 
opy closure at roosts was 62.5% (SE = 0.32). 

Roost trees were on the upper third of slopes 
43% of the time, on the middle third of slopes 
30% of the time, and on the lower third of slopes 
27% of the time. Use of roosts at different po- 
sitions on slopes changed over the year. For 15 

birds that we followed in summer and winter, 
9 used roosts higher on the slope from November 
to March than they did from June to October; 
the other 6 birds showed no change in use of 
roosts in relation to position on slope. For these 
9 birds, trees lower on the slopes in their terri- 
tories comprised 67% of their roosts from June 
to October but comprised only 19% of their 
roosts after November. We also noticed that the 
birds roosted more in dead trees after 1 Novem- 
ber (Fig. 1). 

Comparison of Nest and Roost Trees 
Pileated woodpeckers nested in a different 

type of tree than they used for roosting. Of 36 
nest trees located within the 5 study areas, all 
were in dead trees, and the species composition 
was 81% ponderosa pine, 11% western larch, 
and 8% grand fir. Tree species, condition, dbh, 
and number of entrance holes differed between 
nest and roost trees (x2 = 45.23, 2 df, P < 0.01; 
X2 = 28.20, 1 df, P < 0.01; t = 2.88, 158 df, P 
< 0.01; t = -2.01, 158 df, P < 0.05; respec- 
tively). Nest trees were larger and had fewer 
entrances than did roost trees (Table 1). 

One striking difference between nests and 
roosts was that roost trees were hollow, and nest 
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trees were solid wood. In 43 nest cavities, 81% 
had incipient or no decay, and the remainder 
had advanced decay (Bull 1987). Typically each 
pair of birds excavated a new nest cavity each 
year, although 3 of the 36 nest cavities used had 
been excavated in a previous year. Half the nest 
trees were climbed and not one was hollow. 

Nest and roost trees differed in slope position 
(x2 = 13.78, 2 df, P < 0.01) and in forest type 
(x2 = 21.61, 2 df, P < 0.01) between nest and 
roost trees. The majority (75%) of nest trees were 
on the upper third of slopes, but only 43% of 
the roost trees were in this position. Almost all 
(93%) roost trees occurred in the grand fir forest 
type; whereas 67% of the nest trees occurred 
there. Thirty percent of the nest trees were in 
the Douglas-fir type and 3% in the ponderosa 
pine type. Successional stage, logging activity, 
or canopy closure did not differ (P > 0.05) be- 
tween nest and roost sites. 

Distribution of Roost Trees 
Pairs of pileated woodpeckers showed a va- 

riety of distribution patterns in their use of roost 
trees. Of 12 individual birds (mates killed) or 
pairs followed for 3-9 months, 7 used 4-7 roost 
areas, 3 used 2-3 roost areas, and 1 used only 1 
roost area. A roost area was defined as a single 
tree or a cluster of roost trees within a circle 0.4 
km in diameter. Roost trees within 0.4 km were 

typically in the same stand, whereas those far- 
ther away were usually part of a different stand. 

There was an average of 4 roost areas/terri- 
tory with an average of 2-3 roost trees/area 
(range = 1-7). The average distance between 
adjacent roost areas within a territory was 0.8 
km. The distance between the 2 most distal roosts 
in a territory averaged 1.8 km (SE = 0.33) but 
varied from 0.3 to 5.3 km. 

Juvenile Use of Roost Trees 
We recorded roosting behavior of only 4 ju- 

veniles; radios on the other 5 failed. Juveniles 
took 2-5 weeks to find roost cavities, and if 
chased from a cavity, did not have alternate 
roosts. Large-diameter, live trees were typically 
used as outside roost sites until cavities were 
located. 

One juvenile female was located 23, 25, 30, 
and 33 days after she fledged, and she was roost- 
ing on the side of a tree each night. She was 
killed by a great horned owl (Bubo virginianus) 

(determined from prey remains) within 4 days 
of our last observation. A male juvenile was ob- 
served roosting on the side of a live ponderosa 
pine 12 days after he fledged but was roosting 
in a chamber in a dead western larch 5 days 
later. Two juvenile female siblings were roosting 
inside 2 dead ponderosa pine trees within 100 
m of each other 24 days after they fledged. One 
of the juveniles was frightened out of the roost 
tree, flew about 1 km, and roosted on the side 
of a live Douglas-fir. We trapped both females 
several evenings later in the same dead pon- 
derosa pines to replace their transmitters; sub- 
sequently, they stopped using the trees. Two 
days later, 1 female was roosting inside a dead 
grand fir, and the other was roosting on the 
outside of a dead Douglas-fir. 

Juveniles roosted on the outside of trees that 
were all >50 cm dbh, and 6 of the 7 trees were 
live. The 4 trees where inside roosting was ob- 
served were dead, highly decayed, and aver- 
aged 76 cm dbh (SE = 2.79). 

Roost Tree Formula 

We have developed a formula to determine 
the number of trees to leave as roosts within 
each 243-ha U.S. Forest Service pileated wood- 
pecker management area using the following 
rationale. Individual birds used up to 11 roosts 
in 3-10 months; so we began with 11 roosts 
needed/bird or 22/pair (and territory). We be- 
lieve we found only half the roosts because we 
located birds in roosts only once every 2 weeks; 
so we estimated 44 roost trees/territory were 
really needed. We assumed there would be 
enough roosts for juveniles and floaters (non- 
breeding birds within territory) if we used the 
maximum number (11) of roosts. We did not 
use the minimum or mean number of roosts 
because some birds with fewer roosts were killed; 
in addition, we would have had to add addi- 
tional roosts for juveniles and floaters, and the 
resultant figure would be near 44. We think that 
if roosts are inadequate or the habitat around 
them marginal, mortality will increase. 

We used coefficients of 0.25 and 0.05 for large- 
diameter, decayed grand fir with and without 
top injuries, respectively, because this is the best 
estimate we have at this time for how many 
trees will have hollow chambers (1 in 4 vs. 1 in 
20). We estimated that 1 in 5 seemingly hollow 
ponderosa pine or western larch would be suit- 
able roost trees. These coefficients may change 
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if research shows other percentages are more 
appropriate. The number of trees in each cat- 
egory then can be calculated with the following 
formula: 

44 = x1 + (0.25) x, + (0.05)x, + (0.2)x4 

where x, = the number of actual hollow roost 
trees with pileated woodpecker cavities; x, = 
the number of grand fir (live or dead) >50-60 
cm dbh, >15 m tall, with Indian paint fungus 
conks, and with an old injury (>20 years) above 
10 m; x, = the number of grand fir >50-60 cm 
dbh, >15 m tall, with conks but no injury; and 

x, = the number of ponderosa pine or western 
larch (live or dead) that are hollow. 

With this formula, any combination of these 
variables can be used to determine the number 
of trees to leave in each category. For example, 
if only large-diameter live grand fir with conks 
and no top injuries were left, 880 would be 
needed in each 243-ha management area. If 
large-diameter live grand fir with conks and old 
top injuries were left, 176 would be needed in 
each 243-ha management area. If only known 
roost trees were left, 44 would be needed; how- 
ever, this information usually can be deter- 
mined only with radio-tagged birds. Priority 
should be given to those trees having the greatest 
likelihood of use (known roosts and grand fir 
with decay and old injuries to the top). 

DISCUSSION 

We suspect pileated woodpeckers roosted in 
cavities all year to reduce predation and to con- 
serve energy by minimizing heat loss in the win- 
ter. There was considerable predation on the 
woodpeckers we studied; at least 4 of the 9 radio- 
tagged juveniles were killed within 4 months. 
Of the 27 radio-tagged adults, only 56% sur- 
vived 10 months. The other birds were killed 
by avian predators including northern goshawks 
(Accipiter gentilis), red-tailed hawks (Buteo ja- 
maicensis), and great horned owls, based on 
evidence from prey remains. In addition, 2 
transmitters were retrieved under active north- 
ern goshawk nests, and a red-tailed hawk was 
seen carrying a dead, previously radio-marked 
pileated woodpecker. Large, live trees may be 
important to the survival of juveniles (until they 
find cavities) because the juveniles produce less 
of a silhouette when perched on a large tree 
compared to a small tree. 

The variety of roosts (4-11 roost trees in 3- 

10 months) used by individual adult birds al- 
lowed them to alternate sites if 1 tree fell over, 
if a predator was present near one, or if the roost 
was being used. Roosts where birds were cap- 
tured were rarely reused by the same bird, so 
we suspect if a bird encountered a predator at 
a roost the bird usually did not use that roost 
again. The birds were unpredictable in how long 
they would use a roost tree before switching to 
another. Use of roost trees was not arbitrary, 
however, and at dusk, the birds flew directly to 
their roost trees. 

Roosts in various locations within the territory 
allowed the birds to change position on the slope, 
possibly reduce predation risks, reduce distance 
from foraging areas to roosts, and provide al- 
ternate roosts if a particular stand was disturbed. 
It appeared that birds roosting in only 1 or 2 
areas did so because other roost trees were not 
available; that is, we did not find other roost 
trees within their home ranges during the course 
of following the birds. 

Other species used these roost trees as well, 
and we suspect that pileateds probably stopped 
using them if they were occupied by bushytail 
woodrats (Neotoma cinerea), flying squirrels 
(Glaucomys sabrinus), red squirrels (Tamia- 
sciurus hudsonicus), or Vaux's swifts (Chaetura 
vauxi). If pileateds heard us scratching on their 
roost tree at night, they often flew out in the 
dark. It would be difficult for a pileated to tell 
the difference between a woodrat entering the 
tree after dark and potential predators, such as 
a marten (Martes americana). 

Hollow trees may have been used for roosting 
to conserve time and energy. It takes 3-6 weeks 
for a pair to excavate a nest cavity (Bull and 
Meslow 1988). If each pileated woodpecker had 
to excavate 11 roost cavities each year, it would 
have time for little else. 

Vacated nest cavities were only occasionally 
used by pileateds as roosts; often they were un- 
available because flying squirrels and red squir- 
rels inhabited them. Nest trees also had only 1 
entrance; whereas 94% of the roost trees had 
>1 way in and out. We think the single hole in 
nest trees didn't provide enough different ave- 
nues of escape if a predator entered the tree, 
thereby making them unattractive as roost trees. 
Nest cavities also may become unattractive be- 
cause of heavy parasite burdens often associated 
with nesting cavities. Hollow roost trees were 
not used for nesting, perhaps because the dis- 
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tance to the chamber bottom made it difficult 
for the young to be fed or for the young to climb 
out. Hollow roost trees also had numerous en- 
trance holes that could allow predators to enter, 
thereby complicating defense of the nest. 

Because many live grand fir were hollow, we 
suspect it was the preferred tree species for 
roosting. Indian paint fungus is prevalent in most 
stands of mature or old-growth grand fir (Filip 
and Schmitt 1990) and causes nearly 80% of the 
decay in old-growth grand fir in the Blue Moun- 
tains in eastern Oregon (Aho 1977). An old in- 
jury to the top of the roost tree may be the most 
common way that decay begins (P. Aho, Cor- 
vallis, Oreg., pers. commun.) because 80% of 
the roosts in live trees had an old injury above 
the roost hole. 

Injury to the tree top probably would have 
to occur at least 20 years prior to use by pileated 
woodpeckers to create a hollow chamber (P. 
Aho, Corvallis, pers. commun.). Aho (1974) cut 
>1,000 grand fir and recorded injuries to the 
tree, conks, and decay. Although he did not 
report on hollow chambers, Aho (pers. com- 
mun.) speculated that <5% of grand fir 50-75 
cm dbh, with conks and no top injury, would 
have a hollow chamber; whereas 25-50% of 
grand fir 50-75 cm dbh, with conks and with 
an old injury, would be hollow. 

Birds probably used the large-diameter trees 
because the hollow interiors were large enough 
( = 28-cm inside diam.) for them to enter and 
maneuver. In addition, grand fir <25 cm dbh 
usually do not have active decay, and when 
infected, would require many years for the de- 
cay to create a hollow chamber large enough 
for a pileated woodpecker to use (A. Partridge, 
Univ. of Ida. Moscow, pers. commun.). No other 
conifer species in northeastern Oregon develops 
such widespread and extensive decay when alive. 

Old-growth grand fir stands with 
>60% 

can- 
opy closure and with little or no logging were 
preferred sites for roosts because these stands 
contained trees large enough, and with the ap- 
propriate decay, for roost trees. Even-aged for- 
est management practices in use today (clearcut, 
shelterwood, overstory removal, final removal, 
etc.) remove trees that would be used for roost- 
ing and reduce the canopy closure. A closed 
canopy reduces heat loss in a stand at night 
(Daubenmire 1968:199) and probably provides 
protection from avian predators. 

Pileated woodpeckers may have roosted high- 

er on the slope and used more dead trees in 
winter, and vice versa in summer, because the 
draws were cooler in summer and the upper 
slopes warmer in winter. Ponderosa pine occurs 
primarily on the mid- to upper slopes in the 
Blue Mountains (Johnson and Simon 1987), and 
all the pines used as roost trees were dead trees. 
Therefore, if the birds wanted to roost higher 
on the slope, there was often a higher percentage 
of dead ponderosa pine available there than low- 
er on the slope. 

MANAGEMENT IMPLICATIONS 

Current Forest Service plans call for man- 
aging 243-ha areas for pileated woodpeckers. 
Requirements for these areas are designed to 
provide nesting (121.5 ha) and foraging habitat 
(121.5 ha). Roosting habitat was not considered. 
To provide roosting habitat under the existing 
conditions in northeastern Oregon, we recom- 
mend leaving old-growth stands of grand fir 
with >60% canopy closure with no logging or 
high-grading of old trees. Within these stands, 
there should be an abundance (>10/ha) of grand 
fir >50 cm dbh, both live and dead. We also 
recommend that biologists and managers use 
our roost tree formula to determine the number 
of trees to leave as roosts within each 243-ha 
pileated woodpecker management area. 

We recommend that roost trees be distributed 

among at least 4 old-growth stands for roost 
areas (at least 0.5 km apart) and at various slope 
locations (if available) in each 243-ha manage- 
ment area. At least 1 of these stands should be 
on the upper third of the slope and should con- 
tain a combination of large-diameter dead pon- 
derosa pine (if pine occurs in the area) and live 
or dead grand fir for use in the winter. The size 
of each area will depend on the number of po- 
tential roost trees left in each area. 

According to National Forest Plans, half of 
each management area will be managed as nest- 
ing habitat and will be mature and old-growth 
forest. There should be little difficulty main- 
taining roost trees in these areas. Roost trees are, 
however, typically scattered throughout the ter- 
ritory, so management for roost trees also should 
be maintained in foraging areas. 

Roost trees are unique and uncommon and 
need to be left and protected where they occur. 
In addition, roost trees need to be maintained 
over time, so plans for future stands with po- 
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tential roost trees and appropriate habitat con- 
ditions need to be developed and implemented. 

LITERATURE CITED 

AHO, P. E. 1974. Defect estimation for grand fir in 
the Blue Mountains of Oregon and Washington. 
U.S. For. Serv. Res. Pap. PNW-175. 12pp. 
-. 1977. Decay of grand fir in the Blue Moun- 
tains of Oregon and Washington. U.S. For. Serv., 
PNW For. Range Exp. Stn., Res. Pap. PNW-229. 
18pp. 

BULL, E. L. 1987. Ecology of the pileated wood- 
pecker in northeastern Oregon. J. Wildl. Manage. 
51:472-481. 

, M. G. HENJUM, AND R. S. ROHWEDER. 1988. 
Nesting and foraging habitat of great gray owls. 
J. Raptor Res. 22:107-115. 

, R. S. HOLTHAUSEN, AND M. G. HENJUM. 
1990. Techniques for monitoring pileated 
woodpeckers. U.S. For. Serv., PNW-GTR-269. 
13pp. 

- , AND E. C. MESLOW. 1988. Breeding biol- 
ogy of the pileated woodpecker-management 
implications. U.S. For. Serv., PNW-RN-474. 8pp. 

BURR, J. A. 1960. Soil survey, Starkey Experimental 
Forest and Range, Union and Umatilla counties, 
Oregon. U.S. Dep. Agric. Soil Conserv. Serv. and 
For. Serv. 32pp. 

CONNER, R. N., R. G. HOOPER, H. S. CRAWFORD, 
AND H. S. MOSBY. 1975. Woodpecker nesting 
habitat in cut and uncut woodlands in Virginia. 
J. Wildl. Manage. 39:144-150. 

CONOVER, W. J. 1980. Practical nonparametric sta- 
tistics. Second ed. John Wiley and Sons, New 
York, N.Y. 493pp. 

DAUBENMIRE, R. 1968. Plant communities: a text- 
book of plant synecology. Harper and Row, New 
York, N.Y. 300pp. 

FILIP, G. M., AND C. L. SCHMITT. 1990. Rx for 
Abies: silvicultural options for diseased firs in 
Oregon and Washington. U.S. For. Serv., PNW- 
GTR-252. 34pp. 

HOYT, S. F. 1957. The ecology of the pileated wood- 
pecker. Ecology 38:246-256. 

JOHNSON, C. G., JR., AND S. A. SIMON. 1987. Plant 
associations of the Wallowa-Snake province. U.S. 
For. Serv., R6-ECOL-TP-255A-86. 400pp. 

KILHAM, L. 1979. Courtship and the pair-bond of 
pileated woodpeckers. Auk 96:587-594. 

LAWRENCE, L. D. K. 1970. The apartment. Au- 
dubon 72:4-7. 

MCCLELLAND, B. R. 1977. Relationships between 
hole-nesting birds, forest snags, and decay in 
western larch-Douglas-fir forests of the northern 
Rocky Mountains. Ph.D. Thesis, Univ. Montana, 
Missoula. 496pp. 

MELLEN, T. K. 1987. Home range and habitat use 
by pileated woodpeckers, Western Oregon. M.S. 
Thesis, Oregon State Univ., Corvallis. 96pp. 

STRICKLER, G. S. 1959. Use of the densiometer to 
estimate density of forest canopy on permanent 
sample plots. U.S. For. Serv., RN PNW-180. 5pp. 

THOMAS, J. W., R. G. ANDERSON, C. MASER, AND E. 
L. BULL. 1979. Snags. Pages 60-77 in J. W. 
Thomas, ed. Wildlife habitats in managed for- 
ests-the Blue Mountains of Oregon and Wash- 
ington. U.S. Dep. Agric. Handb. 553. 

WELLNER, C. A. 1978. Effects of past events. Pages 
185-189 in M. H. Brookes, R. W. Stark, and R. 
W. Campbell, eds. The Douglas-fir tussock moth: 
a synthesis. U.S. For. Serv., Tech. Bull. 1585. 

Received 6 September 1991. 
Accepted 11 May 1992. 
Associate Editor: Mannan. 

This content downloaded from 166.7.164.71 on Wed, 17 Sep 2014 19:17:07 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 786
	p. 787
	p. 788
	p. 789
	p. 790
	p. 791
	p. 792
	p. 793

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 56, No. 4 (Oct., 1992), pp. 629-844+i-xvi
	Volume Information [pp. 831-xv]
	Front Matter
	Elk as a Potential Host for Meningeal Worm: Implications for Translocation [pp. 629-639]
	Urinary Cortisol, Urea Nitrogen Excretion, and Winter Survival in Mule Deer Fawns [pp. 640-644]
	Spatial and Temporal Patterns of Mortality among Female White-Tailed Deer [pp. 645-650]
	Chronology of Antler Velvet Shedding in Captive Louisiana White-Tailed Deer [pp. 651-655]
	Seasonal Metabolic Rhythms of Captive Female White-Tailed Deer: A Reexamination [pp. 656-661]
	Comparison of 3 Methods for Evaluating Activity of Dall's Sheep [pp. 661-668]
	Sodium Provision and Wild Cottontail Rabbits: Morphological Change in Adrenal Glands [pp. 669-676]
	Reproduction of White-Tailed Jackrabbits on Semi-Arid Range [pp. 676-684]
	Activity and Diet of an Urban Population of Big Cypress Fox Squirrels [pp. 685-692]
	Factors Associated with Raccoon Mortality in Iowa [pp. 693-699]
	Models of Mass Growth for 3 North American Cougar Populations [pp. 700-707]
	Interaction Assessment II: A Tool for Population and Community Management [pp. 708-717]
	Estimation of Wildlife Population Ratios Incorporating Survey Design and Visibility Bias [pp. 718-725]
	Evaluating Habitat Selection with Radio-Telemetry Triangulation Error [pp. 725-734]
	Endogenous Loss of Body Mass by Mallards in Winter [pp. 735-739]
	Food Habits of Selected Dabbling Ducks Wintering in Yucatan, Mexico [pp. 740-744]
	Post-Release Activity of Captive- and Wild-Reared Bald Eagles [pp. 744-749]
	Roosting Habitat of Merriam's Turkeys in the Black Hills, South Dakota [pp. 750-759]
	Substandard Water Intake and Inhibition of Bobwhite Reproduction during Drought [pp. 760-768]
	Habitat Use by Cross-Fostered Whooping Cranes in Colorado [pp. 769-776]
	Monitoring Boreal Owl Populations with Nest Boxes: Sample Size and Cost [pp. 777-785]
	Roost Trees Used by Pileated Woodpeckers in Northeastern Oregon [pp. 786-793]
	Repellency of Sucrose to Captive American Robins [pp. 794-799]
	Repellency of Cinnamic Acid Esters to Captive Red-Winged Blackbirds [pp. 800-805]
	Anesthetization of Captive Red-Winged Blackbirds with Mixtures of Alpha-Chloralose and Secobarbital [pp. 806-809]
	Inheritance of Low Grade Brodifacoum Resistance in the Norway Rat [pp. 809-816]
	Abundance and Habitat Relationships of Rats in Hawaiian Sugarcane Fields [pp. 816-822]
	Corrigendum: Winter Fasting and Refeeding Effects on Urine Characteristics in White-Tailed Deer [p. 822]
	Corrigendum: Physiological Assessment of Deer Populations by Analysis of Urine in Snow [p. 822]
	Corrigendum: Effects of Winter Undernutrition on Body Composition and Physiological Profiles of White-Tailed Deer [p. 822]
	Corrigendum: Effects of Feeding and Fasting on Wolf Blood and Urine Characteristics [p. 822]
	Corrigendum: Physiological Assessment of Winter Nutritional Deprivation in Elk of Yellowstone National Park [p. 822]
	Book Reviews
	Review: untitled [p. 823]
	Review: untitled [pp. 823-824]
	Review: untitled [pp. 824-825]
	Review: untitled [pp. 825-826]
	Review: untitled [p. 826]
	Review: untitled [pp. 826-827]
	Review: untitled [pp. 827-829]
	Review: untitled [p. 829]

	Journal News [p. 830]
	Back Matter [pp. xvi-xvi]



